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[0028] to [0046] 

[0028] [Embodiment 1] A n-channel MISFET fabrication method 
according to one embodiment of the present invention will be described 
with reference to Figures 1 to 12. 

[0029] Firstly, as shown in Figure 1, a silicon oxide film 2 and a silicon 
nitride film 3 are sequentially formed on/over the surface of a 
semiconductor substrate 1 made of a p-type silicon monocrystal, and then, 
the silicon nitride film 3, the silicon oxide film 2, and the semiconductor 
substrate 1 in an isolation region are sequentially etched, using a patterned 
photoresist as a mask, so that a shallow trench 4 having a depth of 
approximately 350 nm is formed in the semiconductor substrate 1. 
[0030] Further, after removing the photoresist, the semiconductor substrate 
1 is subjected to thermal treatment, whereby a silicon oxide film (not 
shown in the drawing) having a thickness of 1 0 to 20 nm is formed on the 
surface of the semiconductor substrate 1 in which the shallow trench 4 is 
formed. Next, after a silicon oxide film 5 is deposited over the 
semiconductor substrate 1 by plasma CVD using TEOS (Tetra Ethyl Ortho 
Silicate; Si (OC2H 5 ) 4 ) gas as a raw material, a silicon nitride film 6 is 
deposited over the semiconductor substrate 1 , and then, the silicon nitride 
film 6 is left on the silicon oxide film 5 in the shallow trench 4 of a 
comparatively large area, using a patterned photoresist as a mask. 
[0031] Then, as shown in Figure 2, a buried shallow trench isolation is 
provided by planarizing the surface of the silicon oxide film 6 by CMP 
(Chemical Mechanical Polishing). Herein, the provision of the silicon 
nitride film 6 enables to bury the silicon oxide film 5 having a 
substantially fixed thickness into the shallow trench 4 having a large area 
and the shallow trench 4 having a small area. 

[0032] Next, after a threshold voltage control layer 7 is formed by 
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implanting a p-type impurity (for example, boron (B)) into the surface 
portion of the semiconductor substrate 1 to be the channel region of the 
MISFET, a gate insulating film 8 is formed over the surface of the 
semiconductor substrate 1, and then, a polysilicon film 9 and a silicon 
nitride film 10, in which P is doped, are sequentially deposited over the 
semiconductor substrate 1 by CVD. 

[0033] Thereafter, as shown in Figure 3, the silicon nitride film 10 and the 
polysilicon film 9 are sequentially etched, using a patterned photoresist as 
a mask, so that gate electrodes 11a and lib made of the polysilicon film 9 
are formed. The silicon nitride film 1 0 is provided for ensuring isolation 
between the gate electrodes 11a, lib and a contact hole which is to be 
formed later by self-alignment contact. 

[0034] Further, an n-type impurity (for example, phosphorus (P)) is 
implanted into the semiconductor substrate 1 , using the silicon nitride film 
10 and the gate electrode 11a as masks, to form a low concentration 
n"-type semiconductor region 12 constituting a part of the source/drain 
region of the n-channel type MISFET. Then, a silicon nitride film 13 is 
deposited over the semiconductor substrate 1 by CVD. The thickness of 
the silicon nitride film 13 is, for example, 50 to 200 nm. 
[0035] Moreover, as shown in Figure 4, after the silicon nitride film 13 is 
entirely etched by anisotropic RIE, to form a side wall spacer 14 at either 
side wall of the gate electrodes 11a and lib, an n-type impurity (for 
example, arsenic (As)) is implanted into the semiconductor substrate 1, 
using the silicon nitride film 10, the gate electrode 11a, and each sidewall 
spacer 14 as masks, to form a high concentration n + -type semiconductor 
region 15 constituting another part of the source/drain region of the 
n-channel type MISFET. The diffusion depth of the n + -type 
semiconductor region 15 is approximately 0.1 ix m. 

[0036] Then, as shown in Figure 5, after a silicon nitride film 16 is 
deposited over the semiconductor substrate 1 by CVD, a bottom 
anti-reflective coating (BARC) 17 is applied over the semiconductor 
substrate 1 to bury the space between the gate electrodes 11a and lib 
adjacent to each other. The thickness of the silicon nitride film 16 is, for 
example, 10 to 100 nm. Next, a photoresist 18 applied over the 
semiconductor substrate 1 is patterned, thereby forming a hole pattern 19 
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in the photoresist 18 over the gate electrode 1 lb, to which a wiring layer is 
to be connected later. 

[0037] Next, as shown in Figure 6, the BARC 17, the silicon nitride film 
16, and the silicon nitride film 10 on/over the gate electrode lib are 
sequentially etched, using the patterned photoresist 18 as a mask, so that 
the gate electrode 1 lb is exposed. In this etching, if a gaseous mixture of 
CHF 3 and CF 4 is employed in a narrow electrode RIE system, the etch rate 
of the BARC 17 is nearly equal to the etch rate regarding the silicon 
nitride films 16 and 10. 

[0038] Then, after the photoresist 18 and the BARC 17 are removed by 
ashing with an oxide (0 2 ) gas, as shown in Figure 7, an interlayer 
insulating film 20 is formed over the semiconductor substrate 1 , and then, 
a photoresist 21 is patterned in order to process the interlayer insulating 
film 20, as shown in Figure 8. As the interlayer insulating film 20, a 
three-layered insulating film is employed which is obtained by forming a 
silicon oxide film by plasma CVD using TEOS as a source, applying SOG 
(Spin On Glass) thereon, etching back the SOG by RIE, to planarize the 
surface thereof, and finally forming a silicon oxide film by plasma CVD 
using TEOS as the source. 

[0039] Thereafter, as shown in Figure 9, the interlayer insulating film 20 is 
etched, using the patterned photoresist 21 as a mask, the upper part of a 
contact hole 22a is formed above the n + -type semiconductor region 15, and 
a contact hole 22b is formed so as to be in contact with the gate electrode 
lib. If a gaseous mixture of C 4 F 8 and CO is employed in a narrow 
electrode RIE system, the etching to the interlayer insulating film 20 stops 
nearly at the silicon nitride film 16 provided over the n + -type 
semiconductor region 15, the gate electrode lib formed of the polysilicon 
film 9, and the sidewall spacers 14 formed of the silicon nitride film 13, 
due to difference in etching selectivity. 

[0040] When forming the upper part of the contact hole 22a above the 
n + -type semiconductor region 15, the upper part of the contact hole 22a 
can be electrically isolated without fail from the gate electrode 11a by the 
silicon nitride film 10 on the gate electrode 11a and each sidewall spacer 
14 formed of the silicon nitride film 13. 

[0041] Further, as shown in Figure 10, the semiconductor substrate 1 is 
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subjected to ashing with O2 gas, to remove the photoresist 21 and the 
deposited materials at the upper part of the contact hole 22a and the 
bottom of the contact hole 22b. Next, as shown in Figure 11, the silicon 
nitride film 16 at the bottom of the upper part of the contact hole 22a is 
etched to form the lower part of the contact hole 22a, whereby the contact 
hole 22a in contact with the n + -type semiconductor region 15 is formed. 
[0042] The silicon nitride film 14 is subjected to, for example, isotropic 
etching using a gaseous mixture of CHF 3 and 0 2 in a minor damage down 
flow asher, or to anisotropic etching using a gaseous mixture of CHF 3 and 
0 2 in a narrow electrode RIE etching system. In this time, the silicon 
nitride film 1 6 can be selectively removed with regard to the silicon oxide 
film 5 serving as the buried shallow trench isolation. 

[0043] If the silicon nitride film 16 has a thickness of 100 nm and is 
over-etched by 50 % in amount and the etching selectivity of the silicon 
nitride film 16 to the silicon oxide film 5 is 2, the silicon oxide film 5 is 
scraped to 0.25 ja m, which is shallower than 0.1/im, the diffusion depth 
of the n + -type semiconductor region 15. 

[0044] Next, as shown in Figure 12, a conductive film 23 such as a 
polysilicon film or a tungsten film is deposited over the semiconductor 
substrate 1, and then, the surface of the conductive film 23 is planarized 
by CMP, whereby the conductive film 23 is buried into the contact holes 
22a and 22b. Further, a wiring layer, which is not shown in the drawing, 
is formed so as to be in contact with the conductive film 23. 
[0045] As described above, in the Embodiment 1, the silicon nitride films 
10 and 16 on/over the gate electrode lib are removed to expose the gate 
electrode lib before the contact hole 22a in contact with the n + -type 
semiconductor region 1 5 and the contact hole 22b in contact with the gate 
electrode lib are formed. In this association, the contact hole 22a is 
formed by sequentially etching the interlayer insulating film 20 and the 
silicon nitride film 16 over the n + -type semiconductor region 15, and the 
contact hole 22b is formed by etching the interlayer insulating film 20 
over the gate electrode lib. Therefore, in forming the contact hole 22a 
in contact with the n + -type semiconductor region 15, even if the buried 
shallow trench isolation is not aligned with the contact hole 22a, the 
silicon nitride film 16 at the bottom of the contact hole 22a is not 
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necessary to be over-etched, and hence, the silicon oxide film 5, which 
serves as the buried shallow trench isolation at the edge of the isolation 
region, is not scraped. Furthermore, in forming the contact hole 22b in 
contact with the gate electrode lib, even if the gate electrode lib is not 
aligned with the contact hole 22b, the silicon oxide film 5, which serves as 
the buried shallow trench isolation, is hard to be scraped since the side 
faces of the gate electrode lib are covered with the silicon nitride films 14 
and 16. 

[0046] Moreover, when the silicon nitride films 10 and 16 on/over the gate 
electrode lib are removed, even if the hole pattern 19 of the photoresist 18 
is not aligned with the gate electrode lib, the silicon oxide film 5, which 
serves as the buried shallow trench isolation, is hard to be scraped since 
the gate electrode lib is covered with the BARC, which is etched at 
approximately the equal rate as the rate at which the silicon nitride films 
10 and 16 are etched. 



5 



Searching PAJ 



1/2 s<—i> 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 1 1 -067904 

(43)Date of publication of application : 09.03.1999 



1 — '- 

(51)Int.CI. 


H01L 21/768 


H01L 21/28 




H01L 29/78 


i- - .. ...... .... .... ,. _ . 


H01L 21/336 



(21 Application number : 09-220527 
(22)Date of filing: 15.08.1997 



(71 Applicant : HITACHI LTD 
(72)Inventor : ENOMOTO HIROYUKI 
NAKAMURA MORIO 
OTSUKA FUMIO 



(54) MANUFACTURE OF SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a technique, with which the 
reliability of a semiconductor integrated circuit device can be improved. 
SOLUTION: When a contact hole 22a, which comes in contact with an 
n+- type semiconductor region 15, and the contact hole 22b, which 
comes in contact with a gate electrode 1 1b are formed at the same 
time, the silicon nitride films 10 and 16 on the gate electrode 1 1b have 
been already removed, and since the silicon nitride film 16 on the bottom 
of the contact hole 22a is not overetched more than is necessary, a 
silicon oxide film 5, which constitutes the embedded type shallow groove 
isolation on the edge part of an element isolation region is hardly 
scraped off, if matching deviation is generated on the embedded type 
shallow groove isolation and the contact hole 22a. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAcqaGYwDA41 1 067904P2.htm 



2005/03/07 



Searching PAJ 2/2 ^— *? 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAAcqaGYwDA411067904P2.htm 



2005/03/07 



(19)B*a#?FJt (JP) 



«2) ^ m ^ ft ^ $g (A) 



(ii)»^aiH^iP!*^ 
^3pi 1-67904 

(43)^BBB ^11^(1999)3^9 9 



(51) IntCl. 6 
HO 1L 21/768 
21/28 
29/78 



mm* 



F I 

H 0 1 L 21/90 
21/28 
29/78 



C 
L 

3 0 1 P 



21/336 




3 0 IX 




*IfjJi U:fcB©*c9 OL (± 12 H) 


(21)ffl«#^ ft«¥9-220527 


<71)fti«A 


000005108 








(22)ttlBH ¥j£9*p<1997)8m5B 








<72)3!W# 


e# 






J|tSC|ff¥*rt^#2326#A& *j£##B& 










(72)5653# 








Jfcgd5*«P*^#2326#« fcsfc&ttB:* 










(72)5SW# 








3CK«W«Tp^2326#fl& »SC^?tBS 










(74)tt3A 





(54) [389t<Z>£**] ^**m«lHlS5«»cr)ttS^j* 

(57) mm 

NKfM n + 1 5 =i ^ ^ 

h*— A-2 2 a*5<tT^y— hmffil 1 bi^-T^V^ 
9 h*-A-2 2 b *rW*K3BWW* £Kt i~Cf-^ 
ffil 1 b±<D&1kis!) ny^i 6, 1 OflS6£*£*VC*5 
9, A-2 2 atOjE£>*ft;v'y ^^IRl 6 



21 20 



™ Q 11a. lib ; Y- h«« 

22a, 22b ; h*-;l/ 




15 12 7 12 15 



1 1 MI SF ETcoy— KW 
S F E T©y- 1- tffiCKt^f 2 ^ h*— >V 

(a) . *mwm&±iz.mmjm& <t vmmzmwm ufc 
ft, HuiEffiau^*5j;tmie«SM^)ii^^s'^>'^u 

m xst , (c) . mtztmfcm&±\~m mmm* 

[W*«2l MI SFETroy-^I^fcliKH' 
S M 1 <D => >- ? ^ h *— /Hfc i01»MI 
SFET©y — hW&&z$t$~2>y&2<7>^>'$ 2 h*— /i' 

( a ). ^*«sji{c*sjii*3 atm i nm^m&tmm 

V«riJ9E¥S|cfl:aKJh^KWWJhgtS:*«iUfc«, ftusE 
*IBH6W«S^fiJcLfc«, mrnmf^mm^^y^y 

im#*%3) MI SFETCDV— Xffi«*7tli KW 
HW&JcjeH - 3 gn h J: t^ftb,c7>M I 

SFETCDy— h«ffii^i-S^2CO=3>-^^ h/^— /t- 

(a). *m#m&±Kmmmt3£vm i <D$mm*mfcm 

B^L.-C^5-y-hS«^^i-5XSt, (b).BulB 



(2) 1 -6 7 9 0 4 

2 

s^-h fi«£gtti (d) . ntna^fraiK 

10 |E^2CDa>-^^ K*— yPSr^^^-t-SXigi, 
(e) . jtfifeJS 1 <n =* V* ^ h / WJbg&GDfil-^fcH L-7fc 

-c, ( a ). ^ajtff»K±{c^ 1 (nmmim.m*Mj$. l/c 

ft, m^iro«M«S«M^Ji^T*roB^S:?^M- 
SXgi:, (b).^#^»^l;:««glS^t8JU ft 
20 v>rBfHE^»«g-h(cSWI»jh)«Sr^Lfcft, buIE 

^/u— ;u*T&rftfr zffl&<Dffi&mtt&3±mte arm 

iSit, &^X\ «nER«5?Jhffll?Sr8feSi-axSt, (c). 

[is*«5] is*g:2 4fc(i3ia«cD^tt««ii]3g 
30 <£ tfflWE« 3 co^g^nft-ft •> y =■ «t 

6 ] 2 **:tt 3 IE*W^^«[hI8§ 

40 [|g*«7] W*3S2|5«W^^*«lHlSS^S(7>M 

50 ife^ffi{c*JV>T, mse^yi^- *— jv*te$fr* l ffl$srm 



3 

[00 0 1] 

[^OJSr-Sf^W^H 5 ] MI SFET (Me 

tal Insulator Semiconductor Field Effect Transisto 

r ) ^T^^mmm^mm^m^mim^ » 

[0 0 0 2] 

0. 2~0. 3 MmrtMiaoT^ft^fl«J 
JVC^-So L^L/^ib, 0Sx.tf. DRAM (Dynamic 
Random Access Memory) <7}p< y -feyw(^*5V >TJ2, 
y ir/HSRIBM I S F E T<D V — K Wf 

\cmL,xwt\fhtiz>^>-?? h^-^tv— bmmt<D 20 
«t<o^t>^»is/h*<*o. 7*- hy y^^-rft 

h (Self Aligned Contact) *5<tt^Ji|5^ ^ 

(Borderless Contact) £rJHV\/fc=i>' 

[0003] SB^y^^ h*5j:l«t— 30 

l/X • h^Sfflbfcn^^A-MM I SFET 

<o»ift#ftS:ig 2 2*5 ctyqg 2 3 Srfflv^Ttft^-rSo 

[0 0 04] 02 2te*-J*±5fc^ pl^li^V 

V >» 3 9 fcg&ffc; > D =* ^ 4 o Srfflaw&t? :t(aoT 

U &V>T\ ^ftSK3 8±|CCVD (Chemical Vap 
or Deposition ) ST'IiV' (P) Lfc^Mi&v' y 

=«^B( (0^arf) *it«^>y='^«4 2&)lffijc*i 40 
[0 0 0 5] JJcfc:, =-isy£ti±7* bUi?x h 

hm®4 3 a Sr^**M LT^*»K3 8tdnS^« 
(0Jx.fi, P) ^AU nft^SMISFET 

n- 1!^(*««4 4 ^r^^T^o 

[0 0 0 6] jfcWC\ *8W*«K3 8±^«^>y3>' 50 



^HHI^Pl 1 -6 7 9 0 4 

4 

JiH (ig^-^f) SrCVDife-eNiabfc^ RIE (Reac 
tive Ion Etching) ffi^i^ft^J/f y^«to 

d , vwmA 3a, 43b (Dmm^^Kmt^v = 

[0 0 0 7] 3^184 2, hm@4 

T> iW*SK38fcnl3f««l (0S;ttf. ft* (A 
s) ) Sr3£AU nfttvUMI SFET(Dy-X® 

[000 8] &WT\ S^jA^-M^ftT^ y > a >- 

«4 6^i-^^>^^ h*— ^S^g*t"«*:»fc, ¥ 
[0 0 0 9] frfr* H2 3JC*T±5^ ^f£S1&3 

8±icawb'>y 3>«fcj:oT««*tLa«iH«w«4 

T\ n + i^»t«4 6±Wf fti/y nyg4 7^fi 
»ffi«4 6\Z.mtZ>^>"?? h*- yu4 9a«U 

ra«p»c x y-h««4 3 b-h^>a^>y =»^Bi4 7, 4 

2^HS^^^y^LT, Mi4 3b^lf^^ 

h*-vu4 9 b &i&j$trz>o 

[0 0 10] n + S^ftl«4 6l:it^^y^^h 

ts-/U4 9aH ny^^ht^4 9a^y-hlg 
4 3a k<D&t>&^&bZ ! &m&te\<^EM&*>'? 

co^^^^m. ^jy^v^Twyt^iv^bWbs/y 

3^14 2, 4 5, 4 7-eih^«9, y-hiffi4 3aii 

[0011] z<d&, ^w&R4i±\cwmi,it&m 

[0012]^ gat^3^?M3J:tf*-^ 

— (International Electron Device Meetings 

"ANovel Borderless Contact /Interconnect Technolog 
y Using Alumium Oxide Etch Stop for High Performan 
ce SRAM and logic" pp. 441—444, 1993 ) {Z&MLZtl 

[0 0 13] 



5 

[0014] i-fcfr*,, 024 ICfrrtX 5 \^ n + S¥ 
3M***fc4 6 \Z.mrZ^ h*— JVA 9 a:fc<fctW 
— hWM4 3 b^iSTS^^^ h*~A-4 9bS:M 
"t"£BR, h*— A^4 9 a (D&tD&thi'l) ^Vjg 

4 7:fcJ;tM h*~/U4 9 bCOjE^^bi/y =■ > 
14 7, 4 2 ttia— XS^T^y^V^S^So 

[0 0 15] L,*»U Itti*l7^yi^-i >-3>-i^ 
A- 4 9 a, 4fcfiy— MH&4 3 b 

^/J^V>t. h^— A-4 9 b(DjS.(D^ft^V 
^4 7, 4 2Srx ;x f^L , r^5ffi^ h 
A-4 9 a<Dm.<om<lki/ ] J =^l»4 lifi^X^y^ 

**"*BWb^y ^^«4 o^— 
[0016] s^iA^«?#T-r y > 3 v$r«^c-r 

/&LTV>&V>^f£Sl£3 81^^^ h*— A-4 9 a 20 
JB*»U »»ji*E»5 0^n + S*NMttBK4 6 t p 

Mco**ft:®«3 8 t^^gg^^r^y— f&ttr 
m&&& 3 8 fcsss tr s^iA^s««r^ yp— y 3 

0/T<O¥*»ft«1£ 3 8 ^RifE L^-T < ft * 0 
[0 0 17] *58M(OBWtt, ^«*WlH]^gco{t 

-So 

[0018] *«W(OBWE*e>tJ8|c-€r«z>*b(0 Bft£8f& 30 

temmn. *mffl*oB3&*3 «t twsswaffi** fern e. jw- 

[0 0 19] 

(1) *|g^CD^^ail]Sg^®CD«i^?*J±. MI 

5 F E T©y— *W**fcH: KW 1 
CO=>V^^ h*—/\'l8£tm<DMl SFETCOtf—hW. 

4^<*»«±}c» 2 ro*{fc y 3 ^m^mk u 



IfrfflW- 11-67904 

6 

aflW&oSWKUJR, * 3 ©Sflsi' V = >flg*3<£ us» 1 

{cLxmrnammz^-y^yL-x, misfetov 
±M&j&i%-rz> t in^tc, w i s f ET©y- hm 

[0020] (2) *!8Ww^«i*«lil»SiSB 
coSSfife^fett, MI SFETwy-^i^fcliKH" 

v««{-S-T5^i w^^^^ h^— /^itmroMi 

y = 'smts&zm i <o*Yt->y => ^aisr«i»*tafr*. 

X% l rottYb^ y => flBs £W3HS» *> U =■ ^JBISriaSfc 

3: jx u ^ b b h f /!ia yinc <t o T«i* ^nsy 
mm. L7t«. ^fr^«-t{-^ 2 <Dmt-> y =« 

mm^tcm. v- hmm-mm-t^x% ;<*-=.^y 

b\'i?xb$:^'X?\Z.L.Xtg2<D='>'?? b 
tz.7*buV-* b&-?X?\C LTl^ffi«^ 

^ur. misfet© y — xisii^ k w 

COM I SFET»y- N®S{-^f--5^2<7?rJ>'^^ f- 

T, MI SFET©y-xf^ KW>lilit2 
[002 1] (3) *J6WW^«^9lI»SSSe 



(s: 

7 

ztvtzy* but?* b&-vx?izLT±m<Dm2<Dmm 

[0 0 2 2] .hiELfc^© (1) *J±t5 (2) |£«fcft 

tf, m i s f e Troy-^i*, k wf >-mm'&-Tz 

««, k w >-mm±<Df§mimjmi£ zvm 3 •> 
h*-;w±y-hmmi<Dmmffim§i&^y'3 L > 20 

[0 0 2 31 MI SFETcoy— KU- 

^1 <D-=l^W h*— yK75S<75^3CO^bv-y =>V 

[00 24] Sfc. ffeWM I S F E T<D^'— 

tsi2©3y^^ h*— /uzMffrtzm.^ ?— bmm 30 
cofflffi^s^ 2 waEYt^ y 3 >*i3 <t t«B 3 <Dm.it -y y =■ 

[0025] jrisLfc^© (3) (c«fc*tff> Tm<nnm 

[0 0 2 6] 

mw<Dmn<DMm] kit, *Km<Dmm<vi&m*mm 

[0 0 2 7] *«6«»BIIBSrlftW1--5fc»K>^HK: 

[00 28] mmnmm 1 ) ^mm<o-mm^mx \ 

fe6nft^/HMI SFETCDf&ifc51££iai~iai 
2^fflV^TlftB^-r-5 <) 

[0 0 2 9] 13 1 5 pSi/!)3y# 50 



1-67904 

8 

i/i?&tvfc.~7* v us??. htrTxtKLxm+ftrnm 

SlSrHfiftaiy^v^U-C, 1 3 5 

0 n mCQjgV ^ 4 &T&t$1r 3 0 

[0 0 3 0] -7* bVi?X H£rBfc*Ufc:», 

1 {-^Ma^rilS L, r£v ^* 4 £ thtc*m&m$. 1 
W^SJc 1 0 ~ 2 0 n m<Dmt~yj =* ^ (@^HH*) 
Srfl?^t"-So ikV^-e, TEOS (Tetra Ethyl Ortho Si 
licate ; S i (OC 2 H 5 ) 4 ) #^£J^£H-fflWc:/7 

xvcvDsiaot i ±{-^f t v- y a 

5 itmt bfc^, i ±\zmt •> y =• v«t 6 * 

mSLyl£^X'yt<#—~y!7£tit!L7* byi?x b* 

-*-*.i>\z- Lx&mw)£.\< «©gv <T>mc~y y=^ 
roo3i] ^{ci, 0 2(c^Vj;5i^ rco^bv-y^ 

>i6©SB^CMP (Chemical Mechanical Polishin 

4 *s <t xmi< ^m<^m^ *m 4 ic(s^t&— tm & <o 

[0 0 3 2] ?kl'. MI SFETW^^^/l^RJgct^S 
(B) ) JrSALT, U^^MSJ±$iJ»S7^i5gLfc 
v^-c?, ^ft:StglJi^CVD^cJ:o-C-ESr^JDUfc 

[0 0 3 3] 0 3t^t «t5lc, y?^— =>-^£ 

filty^b^^. h^vx^iatifixi) a^iSio 

v-y 3>l9iaoTM^y-hS§Sl 1 a, 1 

b*— jvhf— hlffil 1 a, l.l b tw^SISriS 
[0 0 3 4] Zk{C. SflS->y o*5it^y-hig 
x.ff, y> (P) ) SrSIAU nft^fMI SFE 

«iji{ccvDjfe^<toTWfc^y =^mi : 3&imt 
So ^ffcv-y =>»si 3»Ji:${i x mtf 5 o~2oo 

[0035] zk(ci, ia4i^-rot5(c, mit->i) =*ys& 

1 3§rRI EjfetCfcS^tt^s'^V^.fcoT^E^ 
-y^>-^*L, 1 la, lib (DtiMt^-y-^ K 

fir— W<—? 1 4 frJ&iBLfcSL »t^y = Vffltl 
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0, bWMl 1 a*5<fctWM K^-VP*'*— f-1 
tf, (As) ) 2r»AU nft«MI SFE 

M(7) n + s^ftffi* 1 5 ^^t^o n + m*mfc 

[0 0 3 6] 0 5^i"J:5i^ ^fr«Sl_h 

^Sf£®f£ 1 ±K^MP5±m (Bottom Anti-Reflective 
Coating ; BARC) 1 7 Sr^fli LT, PS"T £ b 10 

ski ia, ii bra^*^— *sra#i£t* 0 mkisv 

#^v-C\ ^(*:®Rl_hlC^flJLfc^^ hU^ hi 8 

1 1 b±(D^^ h 1 8C*-^V-yi 9£ 

[0 0 3 7] 06^*i-J:5^ 
tl1t?± hl^* h 1 8 ^v^^^LT^- hS® 1 1 

b ±c7>s*fKih^ 1 7, mtisv ^>mi 6$>£vmk 
i/ynvifiio srJWJt^ u y-htiiib 20 

HF 3 +CF 4 ^SSrfflV^Tai^V^-fai, 
B^ih^l 7(Oot^^j|Ki*^y l 

[00 38] JfcfC\ 0 7 M^r?-<fc 5 {-> ^* (0 2 ) # 
**m^X7* b b 1 8&£Xf%MP5ltmi 7 £ 

&JEQ-rafe*fc7^- h h21 

3^HffBIIBK2 0&, ga^tfTEOSgrV— Lfc 30 

OG (Spin On Glass) .Srlfeffr Lfc&fc:. SOG^RI 

S^T EOS^r y—X h Lfc^ XV CVDStffti/ 
jj pyl^rMt^ 3Sffiit(D$fel^^^v>^^ 0 
[0 0 3 9] &fc^c^.fcS^<fc5t^ — =-isif* 

Ssny^-^U n + S¥»^«15±l^y^^ b 
A 2 2 S(«)±jB*»J*U '?—'bW&l lbM^L 

t^>?? b^—^2 2 h&ifo&TZfi mk.vi mwm 40 

R I Eif -ec 4 F 8 +CO^SSrffll/^i^yf 

?-bimCi y bis£r3mki<'V *>mL$fc£<>xm 

[0 0 4 0] n + ffl¥3MWW*l S-Llc'raV** 
A2 2 aO±gSSrfl^^rSI»^y— hflffiil 1 a ±CO^ 

ift^a-LfciM K[)t^^ti4iaot^y^ 50 
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* h*— A-2 2 a(7)±a5i^ hffi^l 1 a tttfflfc^C 

mnmc^mr z r t a* 
[oo4i] sic iai ok*rj:5ic, ^mwmmi 
ico 2 ^-er^^^aasrJSLT. hi^* h2 

1 N ftkWl=i>'*^ /^2 2 atDJbgMoJ;^^ 

h*— /U2 2 b wj£<^iMlfeS:^*-t-*o #^T\ 
0 1 1 ICTjk^rX o h*— /u-2 2 a cr>_has^ 

m<Dmt^}) nyll 6*rx;/f^LT, ^^^^ h 
^-^2 2 a £DT»^^ ti-<t n - §J^JJ 
f«g«l S^g^S^** h*— A-2 2a#»«Sn 

[0 0 4 2] Mz-t£. ifV^-yn—irsCfvyi&yj—i/ 
7 7->y/giT'CHF 3 +o 2 iJ^^^tzM^ 
*-y^s>f^ -Ztzl-mmMR I Eiyf^iitCH 
F 3 +0 2 ^^S^fflV^^S^yfy^iaoTi 

mmmr-i y v- 3 ^*«^f sswt^y ^v^sm 
aj-Lt\ s-ft^y =»^Bii 6ara»?wfcSfe*-rsr:iat 

[004 3] fiEft^y ^116 1 0 

0 nm, mt-yy =>>-^i & <d*— ■><— 

5 0%, fflkisl) ^fmsicZtrZ&fkisV 6 

1 (imi f? <b?^V>0. 0 2 5 jumift^. 

[0044] mi 2ic*-ri5tc, ^^s^i 

g2 3^Uc'£ CMP?*(iJ:oT±IS^m^2 3 

a , 22b 2 3 Srffi*i^. ^fcv^-t : N m\a± 

[0 0 4 5] rco£5^ **Jftco^ffii{c:<J:tbtf. n 
+ 5lzgttZ>=t>'?? b*— J\"2 2 at 

hmMl 1 b\zmiTZ>^?? b*— ;u2 2bW 
^i~aX^(DHU{-, y-hWll bJb^^v-U ^> 
BtlO, 1 6jrBfeaUT, hS^l 1 bSrflKB** 
TV^a^)-e, JrlE^>-^^ A- 2 2 a fin^ 

A2 2bliy-htffil 1 b-boSra*6SBa8S2 OSr^ 
fy^LTJg**tl5. ftot, n + M^»ft^*l 5 

^2 2 a ^fcitTtl^crt. ^>-^^ HtJn— 
A 2 2 a (Dfeomtt/ y 3 1 6 STiK«£JUtfc*— 

^ l ft < x t> x v wv\ m*&mm<Dmn 

b±icat~6^>-^^ h*— /U2 2 b(^^iC^V>T, 
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hm&l 1 hh^^W h*— A-2 2 b l^t^-T 

m^zxh. y—hmmi i b^w^L^y ^ 

&S 0 

[0 0 4 6] ^higiib±(7)t^>y^ 

-yW^-^l 9iy-hiffil 1 b^fr^rfjvfrZi 

ctt, y-MSi i biiift^y ^^iii o, ie 
! K ^&mtitrz8ktfr>y ^>msmw^< < &s G 

[004 7] 2 ) *$£W<Di&<Dm&<Dl&m 

mi6*m^xtm-rz> 0 

[0 0 4 8] £i\ ii 3^t<i:5i^ jiuf£SQiS<ofl2 

ft i t ra«*»jfi*»-c, ^mfcmm 1 ^BLktcaMt 
y-htsiia, Hb^n- a^«««i2 20 

[004 9] h®S 11a, llbli 

-Mffiiia, iib±[«^ti/^ Q 

^MSiia, 1 1 biiac^ieft^i; ^>m^x 

So 30 
[0 0 5 0] m^, mi 4{-^-TJ:5^ ¥5W*:«R1 
±|dW[Lfc*fl2S/j; =*>-JR DRIEST* 

i^y^^iio, y-hsfiiia«wt 

liCnlW&^AL, nf-t^ufMI SFETCO 

wn + ®¥»ft*«2 6 srjg*rs 0 

[00 5 1] Hi 5fc^rTi5K. ^«i*«Si 40 
±taft'yyay»2 7«#6WL/t\ y-MHi i b 
t ^ 5 -y- M«2 4^ nm&mki' y a V«| 2 7 -e 

ffl»i£//feSfc ^^i/^nfc^^ h L-^ h 2 8 

£r^**{£LTy— hSffil 1 blolft-yy =3>-jK2 
7, 1 OSrttXU 1 b£rgtB£ii:S 0 

[00 5 2] rco^ 016(^fi:5^ 7th^ 

* h 2 8 sris^ wmmmmm 1 t 
^fer^*^»« i ±\^mmtmm 2 0 u » v > 

gw^g2o§r^^^>-^Lr, n+m*mfcm&2 50 
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6±i^y^^ N*— A-2 2 aO_tgP£r^/&U h 
■fil 1 bM^S^*^ h*— yU2 2b«t 
So -¥:ff>t^ =0-^ h*— yU2 2 a <D±85<Oj£tf>ffifb 

6\cmtZ^^?? A- 2 2 aCDTg&£rfl2/&U 2fc 
Vvt\ h*— A-2 2 a, 2 2brt^ti2 3 

[0 0 5 3] rcoipi-, ^*JS^^2td<ttttf. y 

- hMMl 1 bttfS^^^ h*— A-2 2 b SrflM 

-ts^l y-bmmi 1 bt^^^ h*— yw2 2bt 

&ttf*rftl&£.£Xi>. mtkis!) VJK2 5, 2 7^ 

— hSSl l b£^ — y— h«B2 4io?Wfcffl»a 
*;ft/-a^scDT\ I^^iMr^yu-i/ay^l 
j*f aiWks/y =>«5 3awj*bK:< <#s 0 

[0 0 5 4] y-Mgiibi^fte/y^ 

yl2 5, 2 7^*t^^ 7tM^^b2 8C7)^ 
-/^7^i^Hffil 1 bic^i^rftl^CT 

y-h®@i i bttaft^y 3yR2 s-es^nr 

[oo55] (nssco^3) ttm<Dfe<ow&<nttm 

^rigi7~02i^fflv ^Tt^^-r So 
[0056] s t\ 017 (c^-r j: 5 ^ 

»J***Lfc¥»#aHK2 9_b^Ji^ffi^)K3 OSr^L 

^CLT^ (D^JSII^^ ^ ^> ^i~S r i ^ . sa^ 
» 3 l SrJ£j£*--5o SPflffi^SOfi. fl^«^7^ 

oxi&j&ztiz 3jWK6^«sBasre*> o > sa^^ 3 1 r* 
frbtezmmmxhZo 

[0057] m^. mi 8\^-fx?\z.^ ?mfcmfc2 

9±\cm£fc)l 0—10 0nmWiftv/y 3>R3 2 & 
±6S L/ct*. 4^f**1S 1 -H-mRfltJgl 3 3 
So &V>-C% 019i^«5^ ^SS2 9±i^ 
7th^h3 4?riffiU =-^bfc«. S 

Wl^ifc«3 343i:u^^y ^y!3 2 ^]«^dJDXb 
SE«g3 l^BHJ^So 
[0 0 5 8] M2 Oid^-TcfcJ^. hl/^ 

S#SR2 9±^ f!l^7XvCVDft+SOGx 

7^^^+7 c 7XvcvDSiaotr*$tt6 3g 

1S5tcoSra*6^3 5 $:±i»rS 0 
[00 5 9] M21 \C7f1t£ 5 tc N — ->-^y 
^tbfc^^- hl/^ h 3 6^^^icLTgra^8aK3 
5§r^^^>^U BBJ6JS3 1±{c^/U~7}n— jvz 7^r 
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[0 0 6 0] :©±5K, ^IS&cO^fi 3 .tftrf , ffi 
3 1 t 3 7 {C#;fcHirf ti,;^ CTt, 

ga$ui 3 1 coffiijs^oi^swite^s o <omwte. mt 

•>V^>-m3 2 Tigfon-T V ^S <DX\ 3 0 £ 

[006 1] £Lk, *^#»-<fcoTft£n;fc^£r3g 

mi l *v >$6BTil* ^jf wrigx-fe S n i: fiv > 5 * x- i> 

[00 6 2] Mz-t£ , HfffBIU&^fl 1 2 T-i±, 

^A-iyyiM Kffll ; E!iyf»yt-i' K (m 

os i) ^y^^v-yiM k (ws i 2 ) m 
h g-tes, -yu^^mt (owamfr h & s # v ^ v?- 

mtrnkf^y^y (wn) mtvimmm. 

^ (w) mtmt^y (t i n) fmt(Dimmm t 

^-tsm 1 sfetic \Mwm%zx%>z><, 

[00 6 3] £/c, HfilSiaaro^ 1 *fctt 2 

T«^tlfcM I S F E TfCjgffl L£:*3-{--3>Vv-aft^ 
Lfc^ •?-(Dfth,cOT-i' y U— is a >\ M^fiLOCOS 
(Local Oxidation of Silicon) — v'aVfi.fc 

[0 0 6 4] 

£AT<Ob*>«)X'h2>. 
[0 0 6 5] :£3§f^i-<fc*U£. MI SFETCoy— ^fg 
K W V^Jcghrs ^ ^ h Tjx-yu- 1 ^^^| 
fflt7?7 ^ — K*fe»g|i: W-g-fcHfr-f tb, 4fc (i, M I S 

f e t coy— h mmz-m-tz v *— ;u t y— h 
mm t <D&t*±-r ti&± cx t , 7 f ^mm^m 

Kte;W.ih-e#s»T\ ^fteMMiBgssB 
[0ffi»f8wlft!ftlJH] 

[0 1 ] ZmcDl&mXibZ nft^iM I 

S F E T<D®^fe£^i-^i$^<75^^B0T-& 

So 

[0 2] *mm<D—m&(omMX&>%n^v*;uWMl 
S F E TtDSSit^&?rjF-r^fr»Kro^»f®ia-Cfc 

3, 
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[0 3] ^m<0— HJI©fiT*3b5nft^HMI 
S F E T(0»ife^ffiSr^-f-^#S«<D^»r®iaT*fc 

So 

[04] *^?qc7)— *Jfe(7)^^-efcS n ^-T^/l'SM I 

s f e Tcomm^z^ymfcg&Loommtmmxh 

[0 5] ^^co— Hiroflt-jbanft^SMI 
S F E T(7?»^fe£^^f£^WIS^®0T*;fc 

So 

10 [06] *iH©-tl«iT-fe5 n f t^SM I 
S F E T ©fil^ffi&^f ^lffiCOH»Iifl> 

So 

[07] *mw<7>~nm<D&Mx&z>n^-r*sumM.i 
s f e Tcomm>m*m-*m#m&<7>mmtmmx3b 

So 

[08] W— 3IJfe»^T-*)S n ft^HM I 

s„ 

[09] *Ii»-^I»f ifS>5 n f t^/HM I 
20 S F E T tDMit^ffi^?F-r^ft:«SCD^a5Wf®0T'fc 

[010] #mm<D— mrncomMxfrz n=?\*/i>WM 

I SFET(DSSit^ffiS:^^*ft:StS^gWf®0-e 

<fe>So 

[011] *Wn<D—mM(D : f&1&X&>Z> nft^/HM 
I SFETWMit*ife$r^^#:»Kw^a5WfS0T- 
S>So 

[012] *mw<D— m&commx&z n^-^^-jv-mA 

I S F E T£DMit*ffi$r*i-^**»K^a5^fE0-e 
30 feSo 

[013] nf 

MISFE T<Dl«^&£^i-^fc^wMgB»r3n0 
T-feSo 

[014] *ftW<Dm<Dm&<DT&mx~1hZ>ri*}-\*/l'm 

misfe Tcomm^m^-r^m^mm^m^m^m 
[015] *mw<Dm<nmm<7>]&mx&>zn^^*;i-m 

M I S F E T<D9«t*ft£^¥^ft^W^»rB0 
T-feSo 

40 [016] *wmm<Dm&<ow*mxibz>n<?-*r*;\'W. 
misfe rnm^m^^Mr^m^^L^wmwrn 

[017] *z£m<7>m<Dmm0>Mmx'3bZn^*r*/i-m 
misfe Tnwim^m^-r^m^mmnmmmmm 

T-iSbSo 

[0i8] 7tmw<Dm<nmi&<nmmxtbz>n^-*r*/i<m 
misfe TtDmmxm&^tmfc&mcomMmmm 

Tr&So 

[019] *&W<r>m<r>m)&<DMmxibZ>n?-*r*/i'W 

50 m 1 s f e t (Dmm^m^-r^mi^mm^mmmmm 
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2 0 




[02 0] &mw<Di&<Dmm<Djfm^&%n^**/i>w. 




2 1 


7* h 


m i s f e T<DW6tt&mr¥m»mi<DBmmm 




2 2a 








2 2b 




[02 1] *858^5at«*t*S nf 




2 3 




M I S F E T(^»ift^&^^i**tE^S«BWfS0 




2 4 








2 5 




[02 2] ««Onft*MMI SFET0>Si6#ifc 




2 6 








2 7 




[02 3] »nft*^SMI SFETCO*B££ifc 


10 


2 8 


7* hUi/X h 






2 9 




[02 4] 8*Wnft^SMI SFET^fiUfe 




3 0 








3 1 








3 2 








3 3 




i *m&mfa 




3 4 








3 5 




3 artv-y =*>-bs 




3 6 




4 »V>» 




3 7 




5 gf^ynyl 


20 


3 8 








3 9 








4 0 




8 humm 




4 1 








4 2 




io «ft^y=a>« 




4 3a 


r— hmis 


1 1 a h®« 




4 3b 




lib hms 




4 4 




12 n" S^fWS* 




4 5 




13 ift^yaxt 




4 6 






30 


4 7 




is n + m*m#mm 




4 8 




i6 ifti/yavn 




4 9a 




1 7 SJWKihjg? 




4 9b 




18 7tM/^h 




5 0 





1 9 Av** — >- 
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mi m 2 m 3 
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[04] 
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[07] 

m 7 




[010] 

m io 




[013] 

m i 3 




[05] 

m 5 




[0ii] 
m 1 1 




[06] 

m 6 




[01 2] 

m 1 2 
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[014] 
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[02 3] 
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m 24 




